Internalization of the human insulin receptor. The insulin-independent pathway.
Internalization of the human insulin receptor requires the activation by insulin of the intrinsic kinase of the receptor. However, even in the absence of kinase activation, insulin receptors slowly enter the cells. In the present study, we addressed the question of this insulin-independent pathway of internalization. To that end, we traced insulin receptor internalization with a monoclonal antibody (mAb 83-14) directed against the alpha-subunit of the human insulin receptor. Internalization of this antibody was followed in Chinese hamster ovary (CHO) cells transfected with either normal (CHO.HIRC2) or kinase-deficient (CHO.A1018) human insulin receptors. The internalization rate of 125I-mAb 83-14 was comparable in CHO cells expressing kinase-active or kinase-inactive receptors and was similar to that observed for 125I-insulin in CHO.A1018 cells. Moreover, in CHO.HIRC2 cells, the internalization of 125I-mAb 83-14 was identical with that of its 125I-Fab fragments. Thus, mAb 83-14 represents an appropriate tool to study the constitutive internalization of the insulin receptor. Internalization of insulin receptors tagged with 125I-mAb 83-14 was unaffected by cytochalasin B, which excluded a macropinocytotic process. By contrast, internalization was sensitive to hypertonia, which abrogates clathrin-coated pits-mediated endocytosis. The implication of clathrin-coated pits in this internalization process was directly demonstrated by quantitative electron microscopic autoradiography, which showed that 125I-mAb 83-14 present on the nonvillous domain of the cell surface preferentially associate with clathrin-coated pits at all time points.